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(54) SIMULATOR FOR AUTOMOBILE COLLISION ACCELA RATION 

(57)Abstract: 

PURPOSE: To provide an automobile collision 
acceleration (G) simulator which enables real collision 
simulation to be performed and can evaluate a protection 
device at the time of collision with high precision. 
CONSTITUTION: A controller 5 outputs a collision G 
command signal to a servo controller 13 to start a test. 
The servo controller 13 controls the hydraulic pressure 
supplied from a hydraulic pressure supply device 2 to an 
actuator 1 according to the command signal to actualize 
target G. Further, the controller 5 outputs an ignition 
command signal for a separation nut to an ignition 
device 9 after force application by the actuator 1 1 . The 
ignition device 9 supplies a current to the separation nut 
on the basis of the ignition command signal to explosives 

thereby separating a super high speed joint 4. Since the output shaft 1 1a of the actuator 1 1 
stops at its stroke end, a dummy vehicle 6 is disconnected from the output shaft 1 1a of the 
actuator 1 1 with its inertial force and then reduced in speed to stop. Consequently, force 
application with the collision G including a high frequency is enabled. 



CLAIMS 


[Claim(s)] 

[Claim 1] An actuator and the hydraulic-pressure-supply equipment which supplies oil pressure to this 
actuator, A servo control means to control the oil pressure supplied to the above-mentioned actuator from this 
hydraulic-pressure-supply equipment, The ultra high-speed separation joint which comes to incorporate the 
separation nut which used the powder which connects between the output shaft of the above-mentioned 
actuator, and simulation cars, The ignition which supplies the power source for ignition to the above- 
mentioned separation nut, The automobile collision G simulator characterized by providing the control unit 
into which operate the above-mentioned actuator with the above-mentioned servo control means, operate the 
above-mentioned ignition after force application ending to the above-mentioned simulation car, and the 
above-mentioned ultra high-speed separation joint is made to divide. 

[Claim 2] An actuator and the hydraulic-pressure-supply equipment which supplies oil pressure to this 
actuator, A servo control means to control the oil pressure supplied to the above-mentioned actuator from this 
hydraulic-pressure-supply equipment, The ultra high-speed separation joint whichcomes to incorporate the 
separation nut which does not use the powder which connects between the output shaft of the above- 
mentioned actuator, and simulation cars, The nut decollator which supplies a separation command signal to 
the above-mentioned separation nut, The automobile collision G simulator characterized by providing the 
control unit into which operate the above-mentioned actuator with the above-mentioned servo control means, 
operate the above-mentioned nut decollator after force application ending to the above-mentioned simulation 
car, and the above-mentioned ultra high-speed separation joint is made to divide. 


DETAILED DESCRIPTION . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the automobile collision G simulator which used the ultra 

high-speed decollator. 

[0002] 

[Description of the Prior Art] The conventional automobile collision G simulator is constituted as shown in 
drawing 8 . That is, an actuator 21 is formed to the abutment test wall 20 by which fixed installation was 
carried out on a floor line, and the pressurization section 23 of the simulation car 22 is located so that the 
actuator output-shaft 21a may be countered. A human phantom 24 is installed in the seat in the above- 
mentioned simulation car 22. And an air supply 25 is connected with the above-mentioned actuator 21 
through the closing motion bulb 26 and the pneumatics piping 27. 

[0003] In the above-mentioned configuration, in performing simulation, by opening the closing motion bulb 
26 rapidly, you supply the pneumatic pressure from an air supply 25 to an actuator 21 through the pneumatics 
piping 27, actuator output-shaft 21a makes it collide with the pressurization section 23 of the simulation car 
22, and it absorbs the reaction force at that time with an abutment test wall 20. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the method which actuator output-shaft 21a and the 
simulation car 22 have separated [ method ] the above-mentioned conventional automobile collision G 
simulator, and makes actuator output-shaft 21a collide with the pressurization section 23 of the simulation car 
22 is used, simulation extent of G fundamental wave is a limitation. 

[0005] Moreover, although it is possible to operate a hydraulic servo valve as a joint mold which combined 
actuator output-shaft 21a and the simulation car 22 so that Target G may be acquired, since the stroke of an 
actuator becomes long, responsibility cannot worsen, and Target G cannot be acquired as a result. 
[0006] While this invention was made in view of the above-mentioned actual condition and carries out the 
stroke of an actuator to the minimum stroke required for force application, Target G is realized by separating 
the actuator after force application termination, and a simulation car, and more realistic collision simulation is 
possible and it aims at offering the automobile collision G simulator which can perform evaluation of the 
protective device at the time of a collision etc. with high degree of accuracy. 
[0007] 

[Means for Solving the Problem] The hydraulic-pressure-supply equipment with which the automobile 
collision G simulator concerning this invention supplies oil pressure to an actuator and this actuator, A servo 
control means to control the oil pressure supplied to the above-mentioned actuator from this hydraulic- 
pressure-supply equipment, The ultra high-speed separation joint which comes to incorporate the separation 
nut which used the powder which connects between the output shaft of the above-mentioned actuator, and 
simulation cars, It is characterized by providing the ignition which supplies the power source for ignition to 
the above-mentioned separation nut, and the control unit into which operate the above-mentioned actuator 
with the above-mentioned servo control means, operate the above-mentioned ignition after force application 
ending to the above-mentioned simulation car, and the above-mentioned ultra high-speed separation joint is 
made to divide. 

[0008] Moreover, the automobile collision G simulator concerning this invention An actuator and the 
hydraulic-pressure-supply equipment which supplies oil pressure to this actuator, A servo control means to 
control the oil pressure supplied to the above-mentioned actuator from this hydraulic-pressure-supply 
equipment, The ultra high-speed separation joint which comes to incorporate the separation nut which does 
not use the powder which connects between the output shaft of the above-mentioned actuator, and simulation 


cars, It is characterized by providing the nut decollator which supplies a separation command signal to the 
above-mentioned separation nut, and the control unit into which operate the above-mentioned actuator with 
the above-mentioned servo control means, operate the above-mentioned nut decollator after force application 
ending to the above-mentioned simulation car, and the above-mentioned ultra high-speed separation joint is 
made to divide. 
[0009] 

[Function] If a trial start signal is inputted into a control device, a control device is predetermined timing, will 
output a collision G command signal to a servo control means, and will start a trial. A servo control means 
controls the oil pressure supplied to an actuator from hydraulic-pressure-supply equipment based on a servo- 
system command signal, and realizes Target G. 

[0010] On the other hand, a control device outputs the ignition command signal of a separation nut to an 
ignition after the force application termination by the actuator. An ignition supplies a current to a separation 
nut based on an ignition command signal, lights a powder, and separates a ultra high-speed separation joint. 
Since the output shaft of an actuator stops by the stroke edge, a simulation car is separated from the output 
shaft of an actuator by inertial force, moves that rate when dissociating, is slowed down after that and stops. 
[001 1] Moreover, when the ultra high-speed separation joint which does not use a powder is used, it is that a 
nut decollator controls a ultra high-speed separation joint according to the command from a control unit, and 
the same actuation as the case of the ultra high-speed separation joint which used the above-mentioned 
powder is performed. 

[0012] Target G is given to the human phantom in a simulation car as mentioned above, and the amount of 
many then generated in a human phantom is measured. Consequently, while the stroke of an actuator is made 
to the minimum stroke required for force application, by separating the actuator after force application 
termination, and a simulation car, the force application of the collision G containing a RF becomes possible, 
and the more realistic collision simulation of it becomes possible. 
[0013] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
(The 1st example) Drawing 1 is the overall block diagram of the automobile collision G simulator concerning 
the 1st example of this invention. In drawing 1 , 1 is servo system and consists of trunnion bearing 14 which 
equipped the bearing of an actuator 1 1, a servo valve 12, a servo control 13, and a self-aligning mold. The 
above-mentioned trunnion bearing 14 is installed on a floor line, and holds an actuator 1 1 through trunnion 
15. The above-mentioned servo valve 12 controls the oil pressure supplied to an actuator 1 1 through a 
hydraulic line 3 from hydraulic-pressure-supply equipment 2, and it carries out a switching action according 
to the command from a servo control 13. Moreover, a control command is given to this servo control 13 from 
the control unit 5 which manages the whole control. 

[0014] And output-shaft 1 la of the above-mentioned actuator 1 1 is connected with the simulation car 6 
through the ultra high-speed separation joint 4. The human phantom 10 is installed in the seat of this 
simulation car 6, and when Target G is given, the amount of many generated in a human phantom 10 is 
measured. Moreover, the right-and-left revolving shaft 7 which equipped the above-mentioned simulation car 
6 with the bearing of a self-aligning mold is established, and this right-and-left revolving shaft 7 is connected 
with the above-mentioned ultra high-speed separation joint 4 through a connecting shaft 8. This ultra high- 
speed separation joint 4 is what was constituted with the separation nut which used the powder so that a detail 
may be mentioned later, and firing current is supplied through electric-wire 9a for ignition from switchpoint 
fire equipment 9. The above-mentioned ignition 9 consists of a power source,^ switch, etc. for separation nut 
ignition, and operates according to the control command from the above-mentioned control unit 5. 
[0015] The above-mentioned control device 5 is constituted by a processor 5-1 and the servo-system 
command signal dispatch section 5-2 as shown in drawing 2 , and a processor 5-1 starts actuation with a test 
initiation input signal While a servo-system command signal is sent to the above-mentioned servo control 13 


from the servo-system command signal dispatch section 5-2 by this, an ignition command signal is sent to the 
above-mentioned ignition 9 from a processor 5-1. 

[0016] Next, drawing 3 explains the detail of the above-mentioned ultra high-speed separation joint 4. This 
ultra high-speed separation joint 4 carries out phase opposite of 1 set of joints which combined the joint plate 
4-2 with the lock-pin 4-3, with 1 set of bolts 4-4, and the separation nut 4-5, puts a washer 4-6 into the body 
4-1 of a joint of a fork mold, and combines with it. The larger bore 4-7 than the diameter of a bolt 4-4 is 
formed in the core of the above-mentioned joint plate 4-2, and even if the heart of the body 4-1 of a joint on 
either side shifts somewhat, a bolt 4-4 is attached. Separation actuation is made to perform using a powder 
and the above-mentioned separation nut 4-5 is U.S. Hi-Shear. "SN1 100 and SN2100 seriees Non-Captive 
Separation Nuts" is put on the market from Corporation. Moreover, the separation bolt besides a separation 
nut is also put on the market and the same actuation can be made to perform instead of the above-mentioned 
separation nut 4-5 using a separation bolt. 

[0017] And after the separation nut's 4-'s5 dissociating, it disperses, or covering 4-8 is being fixed to the body 
4-1 of a joint with the fixed screw 4-9 so that the bolt 4-4 grade from which it escaped may not disperse. The 
above-mentioned covering 4-8 is attached, and has structure which can be removed. Moreover, electric-wire 
9a for ignition from the above-mentioned ignition 9 is connected to the above-mentioned separation nut 4-5. It 
is fixed to the body 4-1 of a joint by the electric- wire clamp 4-10, and electric- wire 9a for ignition contacts 
covering 4-8, and he is trying for cutting etc. not to generate this electric-wire 9a for ignition by the impact 
under trial, and vibration. 

[0018] When using the above-mentioned ultra high-speed separation joint 4, while forming the trunnion 
bearing 14 which equipped the bearing of a self-aligning mold and receiving trunnion 15 in an actuator 1 1 
side so that bending stress with the bolt 4-4 equipped with the separation nut 4-5 impossible for etc. may not 
be added, in this example, the right-and-left revolving shaft 7 which the simulation car 6 side also equipped 
with the bearing of a self-aligning mold is established. In addition, if it is the device which the force of 
affecting actuation of the separation nut 4-5 does not commit, of course, other devices may be used. 
[0019] Next, actuation of the above-mentioned example is explained. In case a trial is started, a trial start 
signal is inputted into the control unit 5 in drawing 1 by actuation of turning on a start switch. Thereby, as the 
processor 5-1 shown in drawing 2 operates and it is shown in drawing 4 , a control unit 5 is a certain specified 
timing, from the servo-system command signal dispatch section 5-2, outputs a collision G command signal to 
servo system 1, and starts a trial. It is tO at this output initiation time. It is referred to as "0" of time base. A 
servo valve 12 is opened based on the servo-system command signal by which the servo control 13 of servo 
system 1 was sent from the above-mentioned servo-system command signal dispatch section 5-2, and it came, 
the oil pressure supplied to an actuator 1 1 through a hydraulic line 3 from hydraulic-pressure-supply 
equipment 2 is controlled, and G wave shown in drawing 4 is realized. 

[0020] Moreover, the processor 5-1 in the control unit 5 shown in drawing 2 is the operating time of delta 1 
and the separation nut 4-5 about the operating time of an ignition 9 delta 2 When it carries out, it is deltatF 
=deltatl from time base "0". - (deltal+delta2) 

When it passes, the ignition command signal of the separation nut 4-5 is sent, and it outputs to an ignition 9. 
Based on the above-mentioned ignition command signal, through electric-wire 9a for ignition, an ignition 9 
supplies a current to the separation nut 4-5 from the power source for ignition, and lights a powder. The 
separation nut 4-5 dissociates by this, it separates from a bolt 4-4, and, as for the ultra high-speed separation 
joint 4, 1 set of bodies 4-1 of a joint are divided into right and left. On the other hand, since output-shaft 11a 
of an actuator 1 1 stops by the stroke edge, the simulation car 6 is separated from output-shaft 1 la of an 
actuator 1 1 by inertial force, and it moves that rate when dissociating, and is deltat2. It slows down and stops, 
after ending separation. 

[0021] tO to which measurement of data started the trial deltat2 to which the simulation car 6 ended separation 
from the time up to - it carries out. That is, as shown in drawing 4 , Target G is given to a human phantom 


10, and the amount of many then generated in a human phantom 10 is measured. Target G -- G fundamental- 
wave top -- oscillating G of a RF -- del tat 1 up to - it is added and the condition of "0" G maintains after it - 
having -- the test initiation back deltat2 A trial is ended. 

[0022] deltatl which started separation so that above-mentioned drawing 4 might show although there is no 
need for force application henceforth - if - deltat2 of separation termination up to - supposing output-shaft 
1 la of an actuator 1 1 and the simulation car 6 were combined -- which - about - it is as follows, when an 
unnecessary stroke is needed or an order check is carried out. 

[0023] Generally it is deltatl. It is abbreviation 0.1 sec (second). At this time, the simulation car 6 is maximum 
velocity Vmax. It is abbreviation 15 m/sec. Therefore, the unnecessary stroke in this case is [0024]. 
[Equation 1] 

£ = (A t 2 - A tl ) Vmax 
3 A 1 1 Vmax 
-3x0. 1 (sec) x l 5 («/sec) 
= 4. 5 (m) 

It becomes. In addition, since a stroke required for force application is lm or less, it is understood that the 
value of an unnecessary stroke is very large. Moreover, it is [0025] supposing separation time amount shifts 
l/1000sec. 
[Equation 2] 

A I = 1 5 0 0 (cm/sec) x 1 / 1 0 0 O (sec) 
-1.5 (cm) 

s 

A stroke will change. 

[0026] For this reason, a decollator is deltatl It is necessary to dissociate by ultra high-speed correctly. Since 
the mass of a separation joint influences the force application engine performance directly, it needs to collect 
lightweight. 

[0027] deltatl it indicates from test initiation that described above to drawing 4 ****** - the stroke of an 
actuator 1 1 can be shortened, the degradation by the compressibility of an oil etc. can stop, and the force 
application of the collision G containing a RF becomes possible by combining with the simulation car 6, 
carrying out force application of the. output-shaft 1 la of an actuator 1 1 through the ultra high-speed separation 
joint 4, operating the ultra high-speed separation joint 4 after it, and separating the simulation car 6. 
[0028] In addition, when receiving a load and not going out, you may make it use it combining two separation 
nuts 4-5 with one separation nut, as shown in drawing 5 although the above-mentioned example explained the 
case where one separation nut 4-5 was used. Drawing 5 (a) is the sectional view of the ultra high-speed 
separation joint 4, and this drawing (b) is the side elevation. In the example shown in this drawing 5 , the head 
of 1 set of bodies 4-1 of a joint was formed in the shape of a flange, opposite arrangement was carried out, 
with 2 sets of bolts 4-4, and the separation nut 4-5, the washer 4-6 was put in and that periphery section is 
combined. A current is supplied to two above-mentioned separation nuts 4-5 through electric-wire 9a for 
ignition from an ignition 9. And covering 4-8 is arranged on the outside of the body 4-1 of a joint, and it is 
fixing with the fixed screw 4-9. Moreover, the screwhole 4-11 for connecting the connecting shaft 8 of output- 
shaft 1 la of an actuator 1 1 and the simulation car 6 is formed in the core of the body 4-1 of a joint. 
[0029] A sufficiently big load can be borne by using two separation nuts 4-5 as mentioned above. Moreover, 
when dependability high about others, especially the separation nut 4-5 is required, it replaces with a bolt 4-4, 
a stud is used, and you may make it equip the both ends with the separation nut 4-5 in the ultra high-speed 
separation joint 4 shown in drawing 3 . Thus, separation of the simulation car 6 can be ensured by using it 
combining two separation nuts 4-5. 


[0030] (The 2nd example) Drawing 6 is the overall block diagram of the automobile collision G simulator 
concerning the 2nd example of this invention. This 2nd example is what used ultra high-speed separation joint 
4A which replaces with the ultra high-speed separation joint 4 which used the powder, and does not use a 
powder, and a nut separation signal is supplied through separation signal-line 9b from nut decollator 9 A. The 
above-mentioned nut decollator 9A consists of a power source for high-speed separation nut actuation, a relay, 
etc., and operates according to the control command from the above-mentioned control unit 5. Since other 
configurations are the same configurations as drawing 1 , the same sign as drawing 1 is attached and detailed 
explanation is omitted. 

[0031] Next, drawing 7 explains the detail of the above-mentioned ultra high-speed separation joint 4A. This 
ultra high-speed separation joint 4A carries out phase opposite of the body of 1 set of joints 4a, by 1 set of 
bolt 4b and separation nut 4c, puts in washer 4d and joins together. In this case, larger bore 4e than the 
diameter of bolt 4b is prepared in the core of the opposed face of the above-mentioned body of joint 4a, and 
even if the heart of body of joint 4a on either side shifts somewhat, bolt 4b is attached. Moreover, separation 
nut 4c is being beforehand fixed to one body of joint 4a by 4f of mounting bolts. 

[0032] An electric and mechanical operation is made to perform separation actuation, without using a powder, 
and the above-mentioned separation nut 4c is U.S. G&H Technology. Inc. "Separation Nut of Model 9421-2 
and Model 8500" is put on the market. 

[0033] And separation signal-line 9b from above-mentioned nut decollator 9A is connected to above- 
mentioned separation nut 4c. It is fixed to body of joint 4a by electric-wire clamp 4g, and he is trying for 
faults, such as an open circuit, not to produce this separation signal-line 9b by the impact under trial, and 
vibration. 

[0034] Also in the automobile collision G simulator of drawing 6 which used ultra high-speed separation joint 
4 A which does not use the above-mentioned powder, based on the directions from a control unit 5, the 
completely same actuation as said 1st example is performed, and the same effectiveness can be acquired. 
[0035] 

[Effect of the Invention] Since it was made to realize Target G by separating the actuator after force 
application termination, and a simulation car according to this invention while carrying out the stroke of an 
actuator to the minimum stroke required for force application as a full account was given above, the force 
application of the collision G containing a RF becomes possible, more realistic collision simulation is possible 
and evaluation of the protective device at the time of a collision etc. can be performed with high degree of 
accuracy. 


TECHNICAL FIELD 

[Industrial Application] This invention relates to the automobile collision G simulator which used the ultra 
high-speed decollator. 


PRIOR ART 


[Description of the Prior Art] The conventional automobile collision G simulator is constituted as shown in 
drawing 8 . That is, an actuator 21 is formed to the abutment test wall 20 by which fixed installation was 
carried out on a floor line, and the pressurization section 23 of the simulation car 22 is located so that the 
actuator output-shaft 21a may be countered, A human phantom 24 is installed in the seat in the above- 
mentioned simulation car 22. And an air supply 25 is connected with the above-mentioned actuator 21 
through the closing motion bulb 26 and the pneumatics piping 27. 

[0003] In the above-mentioned configuration, in performing simulation, by opening the closing motion bulb 
26 rapidly, you supply the pneumatic pressure from an air supply 25 to an actuator 21 through the pneumatics 
piping 27, actuator output-shaft 21a makes it collide with the pressurization section 23 of the simulation car 
22, and it absorbs the reaction force at that time with an abutment test wall 20. 


EFFECT OF THE INVENTION 


[Effect of the Invention] Since it was made to realize Target G by separating the actuator after force 
application termination, and a simulation car according to this invention while carrying out the stroke of an 
actuator to the minimum stroke required for force application as a full account was given above, the force 
application of the collision G containing a RF becomes possible, more realistic collision simulation is possible 
and evaluation of the protective device at the time of a collision etc. can be performed with high degree of 
accuracy. 


TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] Since the method which actuator output-shaft 21a and the 
simulation car 22 have separated [ method ] the above-mentioned conventional automobile collision G 
simulator, and makes actuator output-shaft 21a collide with the pressurization section 23 of the simulation car 
22 is used, simulation extent of G fundamental wave is a limitation. 

[0005] Moreover, although it is possible to operate a hydraulic servo valve as a joint mold which combined 
actuator output-shaft 21a and the simulation car 22 so that Target G may be acquired, since the stroke of an 
actuator becomes' long, responsibility cannot worsen, and Target G cannot be acquired as a result. 
[0006] While this invention was made in view of the above-mentioned actual condition and carries out the 
stroke of an actuator to the minimum stroke required for force application, Target G is realized by separating 
the actuator after force application termination, and a simulation car, and more realistic collision simulation is 
possible and it aims at offering the automobile collision G simulator which can perform evaluation of the 
protective device at the time of a collision etc. with high degree of accuracy. 


MEANS 


[Means for Solving the Problem] The hydraulic-pressure-supply equipment with which the automobile 
collision G simulator concerning this invention supplies oil pressure to an actuator and this actuator, A servo 
control means to control the oil pressure supplied to the above-mentioned actuator from this hydraulic- 
pressure-supply equipment, The ultra high-speed separation joint which comes to incorporate the separation 
nut which used the powder which connects between the output shaft of the above-mentioned actuator, and 
simulation cars, It is characterized by providing the ignition which supplies the power source for ignition to 
the above-mentioned separation nut, and the control unit into which operate the above-mentioned actuator 
with the above-mentioned servo control means, operate the above-mentioned ignition after force application 
ending to the above-mentioned simulation car, and the above-mentioned ultra high-speed separation joint is 
made to divide. 

[0008] Moreover, the automobile collision G simulator concerning this invention An actuator and the 
hydraulic-pressure-supply equipment which supplies oil pressure to this actuator, A servo control means to 
control the oil pressure supplied to the above-mentioned actuator from this hydraulic-pressure-supply 
equipment, The ultra high-speed separation joint which comes to incorporate the separation nut which does 
not use the powder which connects between the output shaft of the above-mentioned actuator, and simulation 
cars, It is characterized by providing the nut decollator which supplies a separation command signal to the 
above-mentioned separation nut, and the control unit into which operate the above-mentioned actuator with 
the above-mentioned servo control means, operate the above-mentioned nut decollator after force application 
ending to the above-mentioned simulation car, and the above-mentioned ultra high-speed separation joint is 
made to divide. ^ 


OPERATION 


[Function] If a trial start signal is inputted into a control device, a control device is predetermined timing, will 
output a collision G command signal to a servo control means, and will start a trial. A servo control means 
controls the oil pressure supplied to an actuator from hydraulic-pressure-supply equipment based on a servo- 
system command signal, and realizes Target G. 

[0010] On the other hand, a control device outputs the ignition command signal of a separation nut to an 
ignition after the force application termination by the actuator. An ignition supplies a current to a separation 
nut based on an ignition command signal, lights a powder, and separates a ultra high-speed separation joint. 
Since the output shaft of an actuator stops by the stroke edge, a simulation car is separated from the output 
shaft of an actuator by inertial force, moves that rate when dissociating, is slowed down after that and stops. 
[001 1] Moreover, when the ultra high-speed separation joint which does not use a powder is used, it is that a 
nut decollator controls a ultra high-speed separation joint according to the command from a control unit, and 
the same actuation as the case of the ultra high-speed separation joint which used the above-mentioned 
powder is performed. 

[0012] Target G is given to the human phantom in a simulation car as mentioned above, and the amount of 
many then generated in a human phantom is measured. Consequently, while the stroke of an actuator is made 
to the minimum stroke required for force application, by separating the actuator after force application 
termination, and a simulation car, the force application of the collision G containing a RF becomes possible, 
and the more realistic collision simulation of it becomes possible. 


EXAMPLE 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

(Drawing 11 The block diagram of the automobile collision G simulator concerning the 1st example of this 
invention. 

[Drawing 21 The block diagram showing the main configurations of the control device in this example. 
[Drawing 31 Drawing in which carrying out the cross section of a part of configuration of the ultra high-speed 
separation joint in this example, and showing it. 

[Drawing 41 Drawing for explaining the measurement actuation in this example. 

[Drawing 51 Drawing showing other examples of a configuration of the ultra high-speed separation joint in 

this invention. 

[Drawing 61 The block diagram of the automobile collision G simulator concerning the 2nd example of this 
invention. 

[Drawing 71 Drawing in which carrying out the cross section of a part of configuration of the ultra high-speed 
separation joint in this example, and showing it. 

[Drawing 81 The block diagram of the conventional automobile collision G simulator. 
[Description of Notations]. 

1 Servo System ' 

2 Hydraulic-Pressure-Supply Equipment 

3 Hydraulic Line 

4 4 A Ultra high-speed separation joint 
4-1, 4a Body of a joint 

4-2 Joint Plate 

4-3 Lock-pin 

4-4, 4b Bolt 

4-5, 4c Separation nut 

4-6, 4d Washer 

4-7, 4e Bore 

4-8 Covering 

4-9 Fixed Screw 

4- 1 0, 4g Electric- wire clamp 

5 Control Unit 

6 Simulation Car 

7 Right-and-Left Revolving Shaft 

8 Connecting Shaft 

9 Ignition 

10 Human Phantom 

11 Actuator 

11a Actuator output shaft 

12 Servo Valve 

13 Servo Control 

14 Trunnion Bearing 

15 Trunnion 
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WRITTEN AMENDMENT 


[a procedure revision] 

[Filing Date] January 11, Heisei 7 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] An actuator and the hydraulic-pressure-supply equipment which supplies oil pressure to this 
actuator, A servo control means to control the oil pressure supplied to the above-mentioned actuator from this 
hydraulic-pressure-supply equipment, The ultra high-speed separation joint which comes to incorporate the 
separation nut which used the powder which connects between the output shaft of the above-mentioned 
actuator, and simulation cars, The ignition which supplies the power source for ignition to the above- 
mentioned separation nut, The automobile collision G simulator characterized by providing the control unit 
into which operate the above-mentioned actuator with the above-mentioned servo control means, operate the 
above-mentioned ignition at the time of the force application termination to the above-mentioned simulation 
car, and the above-mentioned ultra high-speed separation joint is made to divide. 
[Claim 2] An actuator and the hydraulic-pressure-supply equipment which supplies oil pressure to this 
actuator, A servo control means to control the oil pressure supplied to the above-mentioned actuator from this 
hydraulic-pressure-supply equipment, The ultra high-speed separation joint which comes to incorporate the 
separation nut which does not use the powder which connects between the output shaft of the above- 
mentioned actuator, and simulation cars, The nut decollator which supplies a separation command signal to 
the above-mentioned separation nut, The automobile collision G simulator characterized by providing the 
control unit into which operate the above-mentioned actuator with the above-mentioned servo control means, 
operate the above-mentioned nut decollator at the time of the force application termination to the above- 
mentioned simulation car, and the above-mentioned ultra high-speed separation joint is made to divide. 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0007 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0007] 

[Means for Solving the Problem] The hydraulic-pressure-supply equipment with which the automobile 
collision G simulator concerning this invention supplies oil pressure to an actuator and this actuator, A servo 
control means to control the oil pressure supplied to the above-mentioned actuator from this hydraulic- 
pressure-supply equipment, The ultra high-speed separation joint which comes to incorporate the separation 
nut which used the powder which connects between the output shaft of the above-mentioned actuator, and 
simulation cars, It is characterized by providing the ignition which supplies the power source for ignition to 
the above-mentioned separation nut, and the control unit into which operate the above-mentioned actuator 
with the above-mentioned servo control means, operate the above-mentioned ignition at the time of the force 
application termination to the above-mentioned simulation car, and the above-mentioned ultra high-speed 
separation joint is made to divide. 
[Procedure amendment 3] 


[Document to be Amended] Specification 
[Item(s) to be Amended] 0008 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0008] Moreover, the automobile collision G simulator concerning this invention An actuator and the 
hydraulic-pressure-supply equipment which supplies oil pressure to this actuator, A servo control means to 
control the oil pressure supplied to the above-mentioned actuator from this hydraulic -pressure-supply 
equipment, The ultra high-speed separation joint which comes to incorporate the separation nut which does 
not use the powder which connects between the output shaft of the above-mentioned actuator, and simulation 
cars, It is characterized by providing the nut decollator which supplies a separation command signal to the 
above-mentioned separation nut, and the control unit into which operate the above-mentioned actuator with 
the above-mentioned servo control means, operate the above-mentioned nut decollator at the time of the force 
application termination to the above-mentioned simulation car, and the above-mentioned ultra high-speed 
separation joint is made to divide. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0019 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0019] Next, actuation of the above-mentioned example is explained. In case a trial is started, a trial start 
signal is inputted into the control unit 5 in drawing 1 by actuation of turning on a start switch. Thereby, as the 
processor 5-1 shown in drawing 2 operates and it is shown in drawing 4 , a control unit 5 is a certain specified 
timing, from the servo-system command signal dispatch section 5-2, outputs a collision G command signal to 
servo system 1, and start's a trial. It is tO at this output initiation time. It is referred to as "0" of time base. A 
servo valve 12 is opened based on the servo-system command signal by which the servo control 13 of servo 
system 1 was sent from the above-mentioned servo-system command signal dispatch section 5-2, and it came, 
the oil pressure supplied to an actuator 1 1 through a hydraulic line 3 from hydraulic-pressure-supply 
equipment 2 is controlled, and the target G wave shown in drawing 4 is realized. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0020 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0020] Moreover, the processor 5-1 in the control unit 5 shown in drawing 2 is the operating time of delta 1 
and the separation nut 4-5 about the operating time of an ignition 9 delta 2 When it carries out, it is from time 
base"0", 

deltatF =deltatl - (delta l+delta2) 

When it passes, the ignition command signal of the separation nut 4-5 is sent, and it outputs to an ignition 9. 
Based on the above-mentioned ignition command signal, through electric-wire 9a for ignition, an ignition 9 
supplies a current to the separation nut 4-5 from the power source for ignition, and lights a powder. The 
separation nut 4-5 dissociates by this, it separates from a bolt 4-4, and, as for the ultra high-speed separation 
joint 4, 1 set of bodies 4-1 of a joint are divided into right and left. On the other hand, since output-shaft 11a 
of an actuator 1 1 stops by the stroke edge, the simulation car 6 is separated from output-shaft 1 la of an 
actuator 1 1 by inertial force, and it moves that rate when dissociating, and is deltat2. It slows down and stops, 
after ending a trial. 
[Procedure amendment 6] 
Pocument to be Amended] Specification 


[Item(s) to be Amended] 0021 
[Method of Amendment] Modification 
Proposed Amendment] 

[0021] tO to which measurement of data started the trial A point in time to deltat2 up to - it carries out. That 

is, as shown in drawing 4 , Target G is given to the simulation car 6, and the amount of many then generated 

in a human phantom 10 is measured. Target G -- G fundamental-wave top - oscillating G of a RF -- deltatl 

up to it is added and the condition of "0" G maintains after it - having - the test initiation back deltat2 A 

trial is ended. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0022 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0022] deltatl separated so that above-mentioned drawing 4 might show although there is no need for force 

application henceforth - if -- deltat2 of test termination up to - supposing output-shaft 1 la of an actuator 1 1 

and the simulation car 6 were combined » which - about - it is as follows, when an unnecessary stroke is 

needed or an order check is carried out. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] For this reason, a decollator is deltatl. It is necessary to dissociate by ultra high-speed correctly. Since 
the mass of a separation joint influences the force application engine performance directly, it needs to collect 
lightweight. 

[Procedure amendment 9] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 4 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 4] 


V 


v 



(19)0*8^/? (JP) 02) & §| *f£ & & & < A > 


(ii)ttfiFtt»&n## 
^H5p8- 101635 

(43)4MBB ¥1*8^(1996)4^160 




FI 


G0 9B 9/04 

z 



G0 1M 17/007 




GO IP 15/00 

D 





GO 1M 

17/ 00 Z 




R « Sf*B®R2 OL (4 8 S 

C21)tffflHHt 

ttH¥6-231070 

(71)ffiHA 

000006208 





mima 

¥j£ 6 *P(1994) 9 J! 270 





(72)36W# 

feb mm 

(31)«iBfcfe«#^ 

*WPF6- 181515 



(32)«5feB 

¥6(1994)8^20 



C93)ffjBI£9B 

0* (JP) 





(72)3fi9}# 









J6CD1 tSx^xTU^iflfcC^ttrt 



(72)3»»« 

mi m 











(74)ft«A 



(54) [38W©*#] eftlW^G^Sa-P-^ 


(50 

[«JS1 *l«£SH5{i. -y--tf8l»i£ai 3fc«r£G 

x-* i uzmeszti&wtz&mL. agG^jisis 

iHrarr*. r?f A i-^ i ioaj*«i i a«. * 
ior^^iX-^i i<oas*«i 1 a*>^0SI$ 


K-2 ) 

r 


i«— ■! ■ r. rf±*-| 

IT * MMttS 


9a 
4 7 


9£*IM 


77777777777777777^7777777777. 

14 11a 8 


) 13 4 7 10 

\///////A7)////A///») > J//S//A 


^7777777777777777 


$7777 


(2) 

1 

±Mb&k^zm2*tx±3immftmm&zftMz 10 

[f££«2] T^jlX-?^ CKOT^f-J-X-^ 
t^£tt*&i-6MfcOiai:. ClOiiMfcttJ^lMA* 

xwmfkt. ±M7?*^-9<r>\&iMbimmi 

mr®£±m-rv hftmmmttimz-ttxismm. 
[0001] 

[0002] 

B$*utKJja2 Ofc^tTT^^-jLX-^2 1 £g 
tt. *<or^f-^x-^aj^«2 1 atjtisrrs i dfc 

mmm2 2(?>toE®2 3Z®m2-£x\.^. ±mwm 
&m2 2ftcr>imizi±. A#&M24t?Wimzti&. -e 

2 6m£ssm2 1 ^x^xm^^h. 

[00 0 3]±H<98j£fcfcVvt\ v5aP-^3>& 
fr£3*§£t;:»i. H^^^2 6*iai{cl3<itfc:J: 
9. £^2 5*>i5>c9£ME££ffi£'S2 7£jILT7 
?^.x-*2 1Cttl&U 7?^.X-?dW]»l2 1 40 
a*««S$S2 20Unffia52 3fc«£3i*\ ZViBmK 

*{4R*a2 0T®jR-rs. 

[0004] 

Gzs*z.]/-m. T^AX-^aj^«21af:^i 
$S2 2tfftmiXt}*). T9&z.x.-*ftm2 1 a 
Sr^im^2 2C0tiaEM2 3fc«^-frS^*fflV^T 
^£fc#>. G«^Ogggg#IS#-C*>£. 
[0 0 0 5] T^a.X-^tl5*«l21ai:^g 
$W2 2$'t6^L^*g^i:tTaffi-9--^;^$'B 50 


^^8-101635 

2 

£G##&*U J: 3 Zbii*mX'bZ>&. 

IK&O. *£3lfcLTBMG£#S£i:#T i S&V>. 
[0006] *&HJB;ilJei£fi! fc|£*T&3*i*:k?> 
T^^-j-X-^co^hn-^SrJirttig^rg/hX 

hn-^fc-rsfc*t. mfjmw^i-^-^bm 
mmzmmtzbxmGzmiZit. xnwm 

nmz&mgxfttc i zbvx-z s smmm^G^s. 
*.is-?zm-f&zbzmb-?&. 

[0 00 7] 

gv5jlV-^(±, r^^-jLX-^t. CKOT^f-j-x 

V-#$m^&b. ±M791-x.x.-?<r>\&1Mbim 

mb<nmmti?i!kmz®mLt:ftmi-v h*a& 
Lxtchimmtim^b . isum-r v v t&mm 
mimt&j&kgmb. ±mv--xmq&&££ *)± 

®tz±Mi!z^m*ftmzitx±3s^ftim&zft 
mzit&mmmb zm^Ltzz b zim t-rs . 

[0 008] ^^fc&SSIWffSSG^Sj.^ 
^gfc. ±fET?**x-^ajflttfc&gI|lMfc<7)ia 

tet&i-v httmmb. ±3£#-xwmmzs. o± 
**ftm*thm&m.b lkz b zmkb-t 

[0009] 

m*. mz.<r)94 $.yrx. v-xwmn.£.mmGi& 
^m^tbii Lxmiimttk-ti . -t-^sow#s<±. 

x-^fcflt|&snS«lE5r®l»L. BgG 
[0010] $J»^S«. 7?faX-^tJ:6 

izwsi*®tei,x!kmi&!k.i. mg&ftfflm*ftm 
~rz>. r^iX-^asattte. *<oxha-?mx- 

[oo i i i tt:. XMiwn LK^tmmftmm^z 


(3 

3 

[ooi2] mnxdkLxmGtmmiiftnA 

tzmZM/tehn-rtzxZ&k&lz. 
[00 1 3] 

<m%Gzs$j.is-f<7>£ftm:ffif8mTt>h. Hit 
1 2. ^--^sissi 3. &t/aa»i:«^«i 

gltS-gfiiUvrl^-tfyillgl 4>5e£>«j£$*vC^ 

6. ±Eh7-*>«S14tt. flqs±fcMS*u h 20 

7-*y«ll 5£*rLTT7^x-?l l^tm-f 

E§3 Sr^LTT^iX-? 1 1 fcttteSfi&iilffiS: 
Umh^X. if— 5jf*9flfSIBl 3*>£><0j^H:ft-> 
THHiMH-l.. £fc, -r<0-9--*i(H*P3£ai3fc:l4. 

h. 

[00 14] fit, JiET^f-jLX-^i i<oaj*«l 
1 1 ali. fi^at»J898¥4^fC«S$SI6»ca*£ 

z<Dwmm6ff)mut. Atwmiotm 30 
a?nrfc 0 , ago^i. # tcAttSis 1 0 

^■tT±eesaf^jsa8*4fc:^s$*LS. c^ossa 

fB£*HS9tt. #SH-y hi&km<r>mWAVA4 v& 

mx*)%<). ismmm 5 ^mmm^iz^xm 40 
[ooi5] ±mmmm5ii. wi2iz^tx dtra 

* IT 5 - 1 WrffcttSS 5 - 2 C 4 0 

- 1 MWttHtt'*-* . -ix£4 D^-iJO&^NI^Ifc 
^J5-2*^±£1?--^U^51 3tr*-*2y^ 
^•^M^tiSfcftt. Tn-b-y-95-l^JJ^c 
SS9 fcj&Ac^fi^A^i'iS . 
[ 0 0 1 6 ] &fc03fcJ: 9JJB@^4H8Btl^4tf)f¥ 


ftg|PF8-l 01 63 5 

4 

?£<Dafcf*tt4 - 1 fc. *S£«4 - 2 s-s^ty 4 - 

3x$&Ltz\®.<mttmfa*ik. lmntffrhA 

- 4 at*Jr»f y h 4 - 5 XV v 4 - 6 £ AiVCte 
^•TS. ±£JS^r«4-2^t>SSt«. dOH*4-4 
<ottg4 9*#v*m4-7^H-£>ivtii')\ £*rtf) 
Ift^+^-ico^p'^WiTt,. */H^4-4#]R 
*)ttVt>tlhJ:oiz%^X^&. ±Si>J5l+yb4-5 
14. ^£ffifflLT^«l»^£ff^*St,^ 
fcEKB^Hi- Shear Corporationi 0 r SN 1 1 0 0 
and S N 2 1 0 0 seriees Non-Captive Separation 
Nutsj iffiftZtlX^Z. #Mi-v KOffil. #S! 
tffr h t 3Bg£*TCt5 0 . JJEiHt-*- -7 h 4 - 5 0>ftfc 

0 tan** r- Lxfv&mt&mtot* z t 

[0017] *LX. #Mi-vh4-5Mmt. ffik 
Lfz*). mn:^h4-4mn t mHV^Xoiz^< 
-4 - 8^^**4 - 1 iZffifc*iS4 - 9 XffifcZtl 

«aSfcfcr>Tv>*. at. JJB#SH->yh4-5fctt. 

<o^kmrn&9a\i. w&?7y74-iotz£'). m 
#*<*4- leases *u lea****. «mcj:o. 

9 a#*/<-4 - 8 fc««LTfl)IB^*m 

[0018] ±ieg»a^JS«^ 4 £ 
(^QiM-CiiiJ-ai^-y h4-55:il«tfe^h4-4 

^ 1 1 «c aa^Offi^ttgttSrHfiiL.^ h ^xjj-ytt 
£ 1 4 -HSttT b ?-* >n 1 5 fcfttc. «S 

tttttimfrz^xozmx-btiii. *<rm<?>m 
[0019] &iz±mmtM<7)mfti:mm?&. mm 

1 0 . St»l34&fi^@l fcJsttSSHI^IS 5 KA^-T 

-immi. m4iz^txoiz. 

i t^Ls^Gjg^g^i&ai* Lxm&mkt& . z 

^KW-jKSJ^IBI 3«. ±E-9--^*&^fi^l6 
m 5 - 2 A^^^>tl# SiSHWI^icS-*- 

3&fttxT?i-*x.-?iitzmzti&m£iiim 

U 04t:^rG«ggS-lSI§*&. 

[0 020] i^, H2t*t«l^ia5P , i07 , 0-b-/ 
"9-5-114. ^^g9i^iJi^5rAl - ^«-f-/h 

4-5<wtwmi*2 t-f&t. mmm "o- i 
0. 


(4) 


ftffi¥S-l 01635 


AtF =Atl - (Al +A2 ) 

m^m^zM^^kmws. 9 a * it Lx^mt v h 

4-5 t^cfflSSJ: •?mSS:fla& LXikMi^ct 

4 *»6fliU it 1 ffl<9*££*ft4 - 1 

Halt ^XhQ-^Jg-C^±-ri.<0'C. WSPi 
6»itH£fifc.k'5T?^jLX-;?l KOJfcJjttl 1 a*» 
6«9f!S*u -E-O4J-JSL<:i$i0are^L. At2 

[0021] T-^«tH»i. SSitelilftLfctO 
A^SS$^6^«IS:*ITL^At2 £Xff%o.m 
^fc^idfcBtKJfrAfl^lOfcJf-*.. * 

g«. oa*«[co±t:^«[oji»WG*iAti arau 
b*). wmt -o" gco«®aw^. sss^m 

At2 TUBtefcT-f*. 

[0022] ±SM4 frhfrfrh «k o t-ftmtmte Ltz 

ah amt. MJxomit&w. t>u %mnn 

At2 ST7?faX-^l l^aj^ttl lat«g$ 

h. 

[0 0 2 3] HKfcAtl li. fcO. lsec(t)T 

m/s ecfcSroTV^. got, £0)*§£-tf>^$rX 

[0024] 
[Rl] 

* -r (A t2 -Atl) Vbm 
^3 A tl Vmax 

= 3X0. 1 <scc) x 1 S (»/aec) 
= 4. 5 (m) 

t%&. frfc. jD*K^5r^ha-^{ilmOT-C* 
^««®*si/10 00sec-f^4i:-r 

St, 

[0025] 
[82 ] 

Ai %1 5 0 0(c«/sec)x 1/1 0 0 0(see) 
-1. 5<«) 

[0 0 2 6] ^co^r^^SJi. At2 TJESUz. *» 


[0027] mLK£ommm*t>m4 is*** t 
i a-ro. r?fai-^i loaj^wi i a$-is©a 

^fS«f*4Sr^tT«18mM6i:*^tTJn^L. *tl 

mt&ztkx*). T9+*x>-*\ imbo-^ 

[ 0 0 2 8 ] friJ. ±£Httff!T'«. 1 v h 

10 4-5^fflV^^-tco^TlftBBL^ l&Vm-t- 

i 3 lZ2*<rymt y h 4 - 5 £ffl£*rti:T{£ffl^l> J: 
3fcl/Ct>£». 05 (a) JiS^aE^{Sa8*4<0BfB 

a. i^h (b) iiznmmz-hh. zcmstz^rm 
trnx-tt. i »*>s**ft4 - 1 wns* 7 ^ y^ttt 

.£ftl/C*9Ai9EU -e<0jg&S£2ffl<*>;i0H*4-4 
Xtf#8tf-«yh4-5tcJ:'K 7 7^4- 6£A*i.T 
te-S-LT^S. ±S2*^SI^«yh4-5t«. 

^ag^^fflmaQa^L-cmsKiSrtti^rs. -e 

20 LT . I££#fc4 - 1 ^JtUHcj* A-4 - 8 £ES L . 
@Se*y4-9-C@5£L/0^. it. *£#**4-l 
T??-aX-*l i<oaj*tti 1 a. & 
S»W6<7)^g«|8 *jt»t6fcft«)*5^L4 - 1 1 £ 

[ 0 0 2 9 ] ±M<0X 0 iZ 2 *<Mtf&1- »/ h 4 - 5 

£. -ecTXfi. #fc^«^«yh4-5fc:oV^T«^ 

«#4fc:iiVvC. ^h4-4fcfti.TX^ yK5-ffiffl 
30 -e<0^3igt:»SI^-7h4-5£^rsj:afc:LT 
1>X\\ Z<0£oiZ2~x?>ft&1-?h4-5$:m&bit 

[oo3o] (m2mim) men. *mi<rm2m& 

bh. ^<r>^2mm\i. !kM*@mitiimn j *ffi& 
¥4 kKtxikMim \,^$mmftmm4 A*m 

40 §9 Aji. is&ftmi- v himmwmm. y ^.t o 
^ro. ±mnmm5i)>t>(7)&mmtzft'>xmm- 
z. *<m<wm*. mitimnmi&TbicDX'. m 
i tm-tt^iftixmB&wmrm-rz. 
[oo3i] <xfc±a@^a^aa8^4 A<yji«afcov^ 
x®7££*)wmtt. z\<nmmmftm#4A^ 1 

iti<7^#*«c4 a £ffl*t|6l3-e\ 1 ffl<0^ h 4 b&tf 

^St^-yh4c-Cy-y^4d$:A*LTI&^fS. CO 
±BI8¥*«c4 a<0ttfiffl<9#'&aifc«. 

4 b^SSJ: 9*»V)»L4 etf&mtlXtS*). te& 
50 <^8¥*«s4 a0^^kfih.-C t>. 4 b*qX0 


7 

[0032] IMftmi- y h 4 c Ji, XMimiti 1 

OT, 0U»:f#ffl«DG&H Technology .Inc. i"5 r Mo 
del9421-2. Model 8 5 0 OODSeparation Nutj 

[0033] JJMMtt»b4cfca4. 

zmm i m9bit. w&^^>r4sizx*). m 
[0034] ±Mt!mm^%^mmftm<&4 a* 

S. 

[0035] 

o srr^ fc tc i o ago £nsi-r & x o t u:<o 

T. ©^^tfa^Gcojp^j^lgfc:^'). iOSH 

[Hi ] *mfr>mimfomiz®hm&mmG^$ * 
[02] mmiz&v&mm&vzmtsmtt? 

[03] KH»0iti>»tSSaa^J8ll8*<oflSj£i&^ 
BrfflUT*t0. 

[04 ] imilfif|fc:ii»tSH-SIS»^S:SlW&<:«)W 
0. 


[01] 



14 11a 8 


(5) ftffi¥8-l 01635 

8 

[05 ] xmtmzm^ftmEfromcomtiLm 
[06 1 *mo&22mmizm& mm%G v 5 * 
[07] HHtt«^ttsesa^sBi^)fiiis?:-a5 

[08] t*3lW)ii)$Sf?|G^5 iW-^coflliac0. 

[«rf<Oil3» 

1 

10 2 jftffiftl^M 

3 aMEffif 

4. 4 A &i£f4HBII££ 

4-1, 4a 

4-2 

4-3 S^try 
4-4, 4 b 

4-5, 4 c h 

4 — 6, 4 d V^y-v 
4-7. 4e. m 

20 4-8 

4-9 ffl£*^ 

4-10. 4g Ht8?^>T 

5 $J8H£g 

6 eagjgpi 

7 t^BfeW 

8 mm 

9 

10 Att&S 
11 

30 iia r^^x-^aj*«i 

12 y—#rt)V-f 

13 ^-tfiS!l»§gB 
14 

15 h7-5fy«i 


[02] 


1 

1 1 

5-2 

~5-1 













5 


(6) 


ftgfPFS-l 01635 




CigajBlWWJil IB 


.: i 


(7) 


0 1635 


T^rSSKa^Sl^i:. ±lB#S5i^y h£4HBHHi 

iwmmmt,} mm 
imffims*} 0007 

[*Efl§] 
[00071 

[«e«*8»&] bjbw 

[WB^flS*] 0 0 08 

[fluE&S;] 

[«Efl#] 

[0 0 08] *HBBt«6@iW«^G^5^P 

7;fii-^L ior^^jLX-^tfftEE 

T^f-iX-^^fitj&^iiSaffi^SiHa-rs^-^SillS 

JJir^f-^x-^coaj^wt^gmsfc^H 

S. 

[#8ttiE4] 


[*IiEttifflS«] 0019 


[0019] <^t±E^ii0«oa)#«-iKW«.. mit 

X *} . tSi*l!f#rfl^£0 1 fz&tt&MMga SfcAJr*- 

S y^T. 5-2 J: D*-JiSK 

lt«t«^GJ&^l#S:ai^LTSS»Sriiift-ri.. £ 
<oifJ*i3i&ief^to ^«ffS»^ "0" b-tl, -fr-tf 

&i<w-;K$ii»gHi 3«. ±m*r-x%m$mfm 

[¥8«E5] 

[«E**fi»g=&] BH«m 

[*§jE*tgtfIB£] 0 0 2 0 
[«IEfr£] 306 
[«Ert«] 

[0 02 012*. a2fc^rT«S(l^g5rt07-o-»:-y 
•9-5- ltt. £^B9<0ft»l$ia£Al . #Sfch>yh 

4-5<of«Bi^i&A2 t-rst, &mm -o* j; 

AtF =A tl - (Al +A2 ) 

fcesauaftsr. h 4 - soj&mihw* 

IfcflU ^^g9fe:{H^-ri». ^i^S9«, M 
4$KHt^fc«-^j5*ffl1tl89 a=Ht-LT#8W-«y h 

S. £itfcJ:9#«^h4-5##SILT;}0Ph4- 

4 frwti. mmftm&4 « i «o«#*ttc4 - 1 
w&5£ftfrtih. T^f-AX-^1 lcoas^jii 
1 1 aji. *£>xKo-?j§Tf?itri.oT\ tmm 
6uim)nzx*)T7i-*x-f i i<oas*«i l a*> 

S»«J98i$*U -e^-Ji t^^>aS-C#i!) L . At2 
[#^iiE6] 

immmmzi 0021 

[ffiuE*fi£]23g 
MCErtSl 

[0021] T-^Wtra«i. iSH*?«L*:tO 6jS 
ii^At2_tTtT : 5ra . Hte. 04fciKtJ:5fc:@&G 
£^SS6fc5-*.. **>i:SA#«ISl0fc&£t& 
ft*£!:fratf-S. BSGJi. Gg*S<0±fcSE«<0 

jaawG*<Ati irmi>o. ttismt "o- g<o« 

[^»E7] 
[«B^«S^1 HBtt® 
[*iiE*tii«B«] 0 0 2 2 

[WMJ 


(8) 


ft|!PP8-l 01635 


[0022] JLIB04 frhfrfrt X o fc ftglfc A 1 1 

ami. wxMm&uv. *>u as»7oAt2 

[¥«*tIE8] 

[«e#s»»£] w 

[«E^«B=fe] 0 02 6 
[*§IE:fri£] £H 



[002 6] ::o*:itoHi&aii. AtljCIEllfc. *» 
[#^«E9] 

[Mjwmsie^] His 

[»E*tgiJSB£] H4 
[04] 

v v 


Ai A2 


> j<- > t 

AtF 

A- 


t sec 

At2(=4Ati) 


